Characterization of a novel bHLH protein in the developing spinal cord  by Skaggs, Kaia et al.
nerve sheath tumor (MPNST) cell line, both of which are
NF1/, have also been shown to be SC-like in culture. The
mESC can also be differentiated into neuron-like cells and the
behavior and genetic repertoires of the cells under different
developmental conditions can be compared. This system
provides an ideal paradigm for studies of the role of NF1
in cell growth and differentiation.
doi:10.1016/j.ydbio.2006.04.238
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Role of the Drosophila melanogaster bubblegum and
doublebubble genes in nervous system patterning and
embryogenesis
Anna J. Sivatchenko, Anthea Letsou
Univ. of Utah, Salt Lake City, UT, USA
The Drosophila melanogaster homologous genes bubble-
gum (bgm) and doublebubble (dbb) code for very-long-chain
fatty-acid (VLCFA) acyl-CoA synthetases required for VLCFA
degradation. It has been previously shown that mutations in
bgm lead to neurodegeneration characterized by a bubbly
appearance of the optic lobe, a reduced life span, and visual
impairment (Min KT and Benzer S, 1999, Science 284, 1985).
Our analysis of the bgm and dbb spatial expression profiles in
Drosophila embryos reveals both transcripts to be ventrally
restricted: The bgm and dbb mRNAs are evident in presump-
tive mesoderm in the early embryo and in mesoderm
derivatives during later embryonic stages. We have shown that
dbb and bgm are (1) coregulated by the Dorsal and Twist
transcription factors essential for specification of ventral cell
fates during dorsoventral patterning in Drosophila embryos
and (2) play redundant roles in Drosophila embryogenesis.
Bioinformatics analysis reveals a short, highly conserved
sequence in the chromosomal region between the bgm and
dbb coding regions. In agreement with our hypothesis that this
conserved sequence comprises an essential regulatory element
for the dbb and/or bgm genes, dbb transcription is down-
regulated in mutants homozygous for the P-element insertion
that maps immediately upstream of this sequence and causes
lethality at the postembryonic stages of Drosophila develop-
ment. We are currently testing the hypothesis that the bgm and
dbb gene products are biological effectors of ventral fate
determination and nervous system development in Drosophila.
doi:10.1016/j.ydbio.2006.04.239
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A microarray for Olig2 targets identifies potential
regulators of neural progenitor cell maintenance in the
developing spinal cord
Zachary B. Gaber, Tara Reddy, Poincyane Assis,
Bennett G. Novitch
University of Michigan Medical School, Department of Cell
and Developmental Biology, Ann Arbor, MI, USA
Within the developing spinal cord, a series of instructive
environmental signals commit spatially discrete domains of
neural progenitor cells to the production of specific types of
neurons and glia. Subsequently, each population proliferates
to expand their pool size before exiting the cell cycle and
terminally differentiating in a stereotypical manner. Within
the motor neuron (MN) progenitor domain of the spinal
cord, the bHLH transcription repressor Olig2 has been found
to be a critical regulator of the switch between proliferating
neural progenitors and differentiated MNs. The pathways
through which Olig2 acts, however, are largely unknown. To
identify target genes regulated by Olig2, we have carried out
a microarray-based screen for genes deregulated in Olig2
mutant versus wild-type spinal cords. Through this ap-
proach, we have identified several candidate regulators of
neural progenitor maintenance, and we will report our recent
progress in determining how Olig2 controls the expression
of these genes and defining the function of these genes in
neural progenitors.
doi:10.1016/j.ydbio.2006.04.240
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Kaia Skaggs 1, Michelle Yang 3, Bennett Novitch 2
1 Neuroscience Program, Univ. of Michigan, Ann Arbor,
MI, USA
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Medical School, Ann Arbor, MI, USA
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The proneural basic helix–loop–helix (bHLH) transcrip-
tion factors play a central role in the specification of neural
cell types. Olig2 is a bHLH transcription factor that is
exclusively expressed in the developing spinal cord in those
progenitor cells that will form spinal motor neurons. Olig2
is thought to work as a transcriptional repressor, promoting
motor neuron formation by suppressing the expression of
genes that inhibit differentiation and those genes that direct
the formation of spinal interneurons. A microarray screen
for Olig2-regulated target genes identified the novel,
structurally related bHLH protein BHLHB5 whose expres-
sion is associated with developing spinal interneurons.
Preliminary analyses of developmental expression patterns
show that BHLHB5 is expressed in select subclasses of
spinal interneurons. In Olig2 mutant mice, BHLHB5
expands ventrally into the progenitor region that normally
expresses Olig2 and this expansion corresponds to an
increase in the appearance of ectopic interneurons. The
function of BHLHB5 was assessed using in ovo electro-
poration of BHLHB5 and were analyzed using antibody
probes to determine the effect of misexpression. Expression
of BHLHB5 was knocked down by in ovo electroporation
of siRNAs and analyzed in the same manner. Results from
these experiments are contributing to an expanded model of
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the interactions among transcription factors responsible for
the generation of distinct types of neurons in the spinal
cord.
doi:10.1016/j.ydbio.2006.04.241
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The function of growth/differentiation factor 11 (Gdf11) in
patterning the caudal spinal cord
Jeh-Ping Liu
University of Virginia, Charlottesville, VA, USA
Gdf11, a member of the TGF-h superfamily of proteins, is
expressed in the caudal region during early embryonic
development in both chick and mouse. Using in ovo
electroporation in chick, we found that ectopic expression
of Gdf11 in neural tissue causes a rostral displacement of
Hox-c protein expression domains, accompanied by rostral
shifts in the positions of motor neuron columns and pools. In
contrast, ectopic expression of follistatin (Fst), an antagonist
of Gdf11, has a converse effect and causes caudal displace-
ment of Hox protein expression domains, as well as motor
neuron columns and pools. To characterize the normal
function of Gdf11 in neural patterning, we examined Hox-c
protein expression domains in a strain of Gdf11 loss-of-
function mice (McPherron et. al., 1999) and their control
littermates. We found that the Hox-c expression domains are
displaced caudally in the Gdf11 mutant spinal cord, with the
severity of the phenotype increasing towards the caudal end.
Caudally displaced motor neuron columns and pools are also
associated with the displaced Hox-c domains. In addition,
Gdf11 mutant embryos exhibit an enlarged dorsal neural tube
in the caudal spinal cord. We are currently investigating the
possibility that Gdf11’s function in growth/differentiation
control may contribute to this phenotype. We also used in
ovo electroporation to examine various factors that could be
involved in the Gdf11 signaling pathways and found that
Fgf8 induces Gdf11 expression, and Smad2 is able to mediate
Gdf11’s function in inducing caudal Hox gene expression.
These results demonstrate that Gdf11 has an important
function in patterning the caudal spinal cord.
doi:10.1016/j.ydbio.2006.04.242
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Polarity kinases PAR-1 and PAR-4 (LKB1) are required for
Wnt signaling, convergent extension and neurogenesis in
vertebrate development
Jeremy B. Green 1, Olga Ossipova 2
1 Guy’s Hospital, King’s College London, London, UK
2 Mount Sinai Medical Center, New York, NY, USA
Cell polarity, especially apicobasal polarity, is a poorly
understood contributor to patterning and morphogenesis in
early vertebrate development. Studies in Drosophila, C.
elegans, and mammalian cell culture have identified a core
set of conserved proteins devoted to establishing and main-
taining such polarity. We have been investigating the role of
members of this core set, the kinases PAR-1 and PAR-4
(LKB1), in the early development of Xenopus. Our results
implicate both of these kinases in regulation of Wnt signalling,
critical in both establishing the Spemann organizer and in
directing the convergent extension movements of gastrulation.
We have discovered differential involvement of different PAR-
1 isoforms in different modes of Wnt signalling, including
translocation of Dishevelled protein. We have further data
showing that PAR-1 and PAR-4(LKB1) are required for the
transition from neural progenitors to neurons in the early neural
plate. The relationship between this and neuronal/neural stem/
progenitor cell regulation is discussed.
doi:10.1016/j.ydbio.2006.04.243
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Characterization of cortical neurons that transiently
express TH during rat brain development
Steve Asmus, Mark Ball, Angela Bohnen, Kevin Phelps,
Cindy Hartley, Ryan Steed
Centre College, Danville, KY, USA
During postnatal development of the rat cerebral cortex,
tyrosine hydroxylase (TH), the first enzyme in the catechol-
amine pathway, is transiently observed in a subpopulation of
neurons. The number of cortical TH-immunoreactive neurons
peaked between postnatal days (P) 14 and 18, with few TH
neurons observed prior to P12 or in adults. The number of
cortical TH neurons decreased between P18 and P30. To
determine if these neurons were dying, we labeled sections for
TH and either TUNEL or active caspase-3. Cortical TH
neurons did not contain cell death markers at any age studied.
To explore the hypothesis that these neurons alter their
transmitter phenotype, we labeled sections for TH and GAD,
the enzyme producing GABA, a transmitter in cortical
interneurons. We assume that neurons will express a dual
phenotype during the transition. Approximately 10% of
cortical TH neurons were also GAD positive in the P16–
P24 brains, suggesting that some TH neurons switch to a
GABAergic phenotype. Approximately 80% of TH neurons
labeled for reelin, an extracellular matrix protein produced in
cortical interneurons. To determine their embryonic origin, we
double labeled TH with either somatostatin or calretinin,
which are found in interneurons that migrate from the medial
and caudal ganglionic eminence (CGE), respectively. TH
neurons colocalized with calretinin but not somatostatin,
suggesting migration from the CGE. These data suggest that
a subgroup of cortical interneurons originating from the CGE
transiently express TH and then switch to their mature
transmitter phenotype.
doi:10.1016/j.ydbio.2006.04.244
ABSTRACTS / Developmental Biology 295 (2006) 403–413 405
